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(54) Substrates containing a molded adhesive iayer and method for preparing same 



(57) This invention provides rigid substrates con- 
taining on at least one surface a layer of an adhesive 
composition that is applied during an injection molding 
operation. The degree of bonding between the adhesive 
layer and the substrate is greater than can be achieved 
using conventional methods for coating substrates with 
adhesive compositions. 
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* Description 

This invention relates to substrates containing a 
layer of adhesive on at least one siirface. More particu- 
larly, this invention relates to rigid substrates wherein a 
layer of adhesive is cohesively bonded to at least one 
surface of the substrate during a molding operation. 
This invention also relates to a novel method for prepar- 
ing these adhesive-coated substrates. 

The process of coating or encapsulating organic 
and inorganic substrates with molten materials while the 
substrates are confined in a mold cavity having the con- 
tour of the final coated article Is described in the patent 
and journal literature. These materials are non-tacky in 
the solid state. 

The prior art of this disclosure is generally repre- 
sented by the following publications: JP-A(s) 54/32565. 
54/1 02355. 56/1 42045. 62/25341 8, 63/1 1 1 267, 
63/270107, 1/280517 and 5/269919; JP-B 64/16657. 
NL-A 85/01897 and US-A(s) 4,327,369. 4,386.042. 
4,810.590. 5,002.548 and 5,160.780. 

Methods taught in the prior art for bonding two sub- 
strates along a common irrterface typically comprise the 
steps of applying a layer of an adhesive in the form of a 
liquid or a film to at least one of the surfaces to be 
bonded, bringing these surfaces into contact with one 
another arxi maintaining the surfaces in close contact, 
preferably under pressure, during solidification and/or 
curing of the adhesive. The adhesive can be applied by 
spraying, dipping or placing a preformed layer of the 
adhesive on one of the surfaces to be bonded. 

A shortcoming of laminates prepared by applying a 
preformed adhesive to one of the substrates to be 
bonded is the absence of strong cohesive bonding 
between the adhesive and the substrate to which the 
adhesive ijs. initially applied. An objective of this inven- 
tion is to improve the bonding between a substrate and 
a layer of adhesive that is applied to at least one surface 
of the substrate. 

The objectives of the present invention are 
achieved by molding a layer of adhesive onto at least 
one surface of a rigid substrate. The surface(s) of the 
substrate to be coated forms at least one surface of the 
mold cavity into which the adhesive is injected. The con- 
tour of the mold cavity corresponds to the contour of the 
adhesive layer. 

This invention provides a method for bonding a 
layer of an adhesive composition to the upper surface of 
a rigid substrate having upper and lower surfaces, said 
method comprising 

1) forming an enclosed mold cavity from an open 
cavity mold and said rigid substrate wherein said 
upper surface mates with said open cavity mold; 

2) injecting an adhesive composition which is non- 
flowing under ambient conditions into said mold 
cavity under a pressure and at a temperature suffi- 
cient to cause said composition to flow and com- 
pletely fill said enclosed mold cavity and bond to 



said upper surface; 

3) converting the resultant layer of said composition 
to a non-flowable material; and 

4) separating the substrate coated with said com- 
5 position from said open cavity mold. 

The adhesive compositions used in the present 
method contain at least one film-forming ingredient that 
is typically an organic polymer or a polyorganosiloxane. 
10 The polymer is preferably curable by a crosslinking 
reaction and the composition contains a crosslinking 
agent for the polymer. 

A significant feature of the present invention is the 
molding process which is used to apply the adhesive 
75 composition to the substrate. This process results in a 
substantial improvement in bond strength relative to 
prior art metfiods for applying adhesives to substrates 
as molten materials, as solutions or as preformed films. 
Molding the adhesive on the substrate also 
20 improves bonding between the adhesive and a second 
substrate to which the adhesive-coated surface of the 
substrate is sid>sequently applied to form an integrally 
bonded laminate. 

In a preferred embodiment of the present invention. 
25 the substrate to which the adhesive layer is applied dur- 
ing our molding operation is a metal or ceramic mount- 
ing base for a rear view minror of a motor vehicle and tiie 
adhesive layer is used to bond the base to the wind- 
shield of the vehicle. 
30 Substantially no restrictions apply to the type of 
material used to form the rigid substrate onto which a 
layer of adhesive composition is molded. 

Preferred substrates for coating with the curable 
adhesive composition are metals, most preferably steel 
35 or aluminum, engineering plastics such as polyesters, 
polycarbonates and polysulfones and other types of 
organic polymers. The polymers preferably contain 
glass fibers or other reinforcing agents to render them 
substantially non-deformable under the pressures and 
40 at the temperatures required to cause the adhesive 
composition to flow during the molding operation. 

The dimensions of the rigid substrate are likewise 
not critical with respect to the present method for apply- 
ing a curable adhesive composition. For a practical 
45 molding operation, it is desirable that the surface to be 
coated is less than one meter in any dimension. 

The surface on to which the adhesive is molded is 
preferably planar. 

A preferred sut^strate is depicted in the accompany- 
50 ing drawings. 

Rgure 1 is a top view of a preferred substrate for 
coating with an adhesive layer of the present method. 
This substrate is described in the exanple of the 
present specification. 
55 Rgure 2 is a side view of the substrate of Rgure 1 
along line 2-2. 

Rgure 3 is a sectional view of the substrate of Rg- 
ure 1 along line 3-3 and 

Rgure 4 is a perspective view of the substrate of 



2 



3 EP 0 767 040 A1 



Figure 1. 

The substrate depicted in the drawings is a block 
comprising an upper surface 1 and a lower surface 2. 
These surfaces are connected by a minor planar side 3 
and a major side 4 consisting of two planar sections 5 
and 6 joined by a curved section 7. Surfaces 1 and 2 are 
planar and substantially parallel. The block is formed 
from a rigid material such as a metal or an organic pol- 
ymer with optional reinforcing agents to provide the 
desired rigidity. 

In a preferred embodiment of the present invention, 
wherein the block is used as the mounting plate for an * 
automotive rear view mirror, the curved section of side 4 
exhibits a radius of curvature of from 0.2 to 1 Inch (0.5 
to 2.5 cm). 

The dimensions and contours of the upper and 
lower surfaces and the sides of the block depicted in 
Figures 1 -4 are not critical with respect to the present 
method and will be determined by the end-use applica- 
tion of the adhesively coated substrate prepared using 
this method. 

The length and width of upper surface 1 can be 
from 0.5 to 39 inches (1 .3 cm to 1 meter) or more and 
the block can be from 0.1 to 10 inch (0.25 to 25 cm) or 
more in thickness. 

The orientation of sections 5 and 6 of side 4. with 
respect to one another is not critical with respect the 
ability of at least one surface of the block to be coated 
by the present invention. Sections 5 and 6 can be sub- 
stantially parallel with respect to one another, or. as 
shown in the accompanying drawings, the sections can 
converge slighitly toward one another with the result that 
dimension a is greater than dimension b by 0.1 mm or 
more. 

In the preferred embodiment depicted in the 
accompanying drawings sides 3 and 4 are beveled at an 
angle of Irom 10 to 45 degrees, with the result that the 
dimensions of side 1 are somewhat smaller than the 
corresponding dimensions of side 2. 

The adhesive compositions that are molded to form 
our claimed adhesive-coated sut>strates contain at least 
one film-forming Ingredient that is any of the known 
organic or organosilicon polymers exhibiting adhesive 
properties. If the adhesive properties of the polymer(s) 
are insufficient to provide the desired bond strength, the 
compositions contain one or more of the known tackify- 
ing resins and/or adhesion promoters to improve the 
bonding strength of our composition. Polymers dis- 
closed in the prior art as film type adhesives include, but 
are not limited to, natural and synthetic organic elastom- 
ers and curable organosiloxane compositions contain- 
ing known adhesion-promoting ingredients. 

The requirements of adhesive compositions of the 
present method are 1) tiie ability of the composition to 
flow sufficiently to form a coherent coating on the non- 
deformable substrate during a molding operation; 2) the 
ability of the composition to cohesively bond to the sur- 
face that the composition is in contact with during the 
molding operation and to any substrate with which the 



adhesive layer is placed in contact before curing of the 
composition; and 3) that the adhesive composition not 
exhibit measurable flow, as measured during a 24 hour 
period under ambient temperature and pressure, typi- 

5 cally 25<'C. and a pressure of one atmosphere (760 mm 
of mercury). Curable adhesive compositions are prefer- 
ably non-flowing under ambient temperature and pres- 
sure before being cured. 

The temperature during the molding operation must 

10 be belo\iv the decomposition temperature of all ingredi- 
ents in our adhesive composition. If the corrposition is 
curable, the temperature must be also be below the ini- 
tiation temperature of the curing reaction. 

Preferred adhesive compositions are solid under 

75 ambient conditions and flow without curing at tempera- 
tures from 25 to lOCC. under gauge pressures of from 
100 to 2000 pounds per square inch (0.69 to 13.8 MPa). 
As used herein, the term "solid" refers to materials 
exhibiting a dry, tacky surface. 

20 Preferred adhesive compositions of this invention 
are curable and comprise a curable organic polymer or 
poiyorganosiloxane together witii any additional curing 
agents and/or curing catalysts. 

Organic polymers that exhibit sufficient adhesion. 

25 either alone or in combination with tackrfying resins, 
such as esters of rosin acids, qualify them for use as the 
film-forming ingredient of our moidat)le adhesive com- 
positions include, t)ut are not limited to. thermoplastic 
polyolefins such as polyethylene and polypropylene; 

30 polyesters, including polycariaonates. that are prepared 
using condensation or free radical reactions; polya- 
mides; polyurethanes; polysulfbnes; plasticized poly- 
mers of vinyl esters and viriyl acetals such as polyvinyl 
acetate and polyvinyl butyral; epoxide polymers; pheno- 

35 lies; nitrile elastomers; polyimides; and copolymers of 
ethylene and ethylenically unsaturated carboxylic acids 
such as acrylic acid. 

Polyorganosiloxanes that cure to form elastomeric 
materials are preferred for use as the polymer ingredi- 

40 ent(s) of the adhesive composition based on their proc- 
essability and bonding properties. The adhesive 
properties of compositions containing heat curable film- 
forming organosiloxane polymers, such as polydiorga- 
nosiloxanes, is improved by the presence of coupling 

45 agents; adhesion promoters; and/or organosiloxane 
resins containing RsSiOi/g and 8104/2 units, where R 
represents a monovalent hydrocarbon radical, most 
preferably an alkyi radical containing from 1 to 4 carbon 
atoms. Combinations of these organosiloxane resins 

so with elastomeric polyorganosiloxanes constitute a 
known class of pressure sensitive adhesives. 

A preferred class of compounds suitable for use as 
adhesion promoters and/or primers to increase the 
adhesion exhibited by both organic and organosiloxane 

55 polymer compositions are silanes and organosiloxanes 
containing at least one hydrolyzable group and one 
organofunctional group bonded to silicon atonns. The 
hydrolyzable group is preferably methoxy or ethoxy and 
the organofunctional group is preferably alkenyl, epoxy. 
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amino or (meth)acryioxyalkyl. Preferred alkenyl radical 
contain from 2 to 5 carbon atoms. The choice of organo- 
functionai group will typically depend upon the type of 
substrate, i.e., organic or inorganic and the polymer(s} 
present in the adhesive composition. 5 

To Improve their bond strength and moisture resist- 
ance, the polyorganosiloxanes are preferably crosslink- 
able. Because the adhesive compositions are typically 
one part i.e.. all of the ingredients of the composttion 
are packaged in a single container, when long term stor- io 
age stability is desirable, the reaction used to crosslink 
the polymer is one that requires heating to achieve cur- 
ing at a useful rate. 

Preferred curing reactions for the present adhesive 
conrpositions are hydrosilation (the reaction between is 
silicon-bonded hydrogen atoms present on a curing 
agent and alkenyl radicals present on a poiyorganosi- 
loxane) and free radical reactions initiated by the 
decomposition of organic peroxides with decomposition 
temperatures above 50*^0. 20 

In addition to at least one curable polyorganosi- 
loxane and the optional adhesion promoter, the curable 
organosiloxane compositions preferably contain a rein- 
forcing agent, a crosslinking agent and, optionally, a cat- 
alyst for the curing reaction. Finely divided forms of 2S 
silica are preferred reinforcing agents. The silica can be 
of the fumed or precipitated type. A preferred type of 
reinforcing silica is prepared from an alkyi ortiiosilicate 
and is treated with organosilicon compounds containing 
silanol or hydrolyzable groups to prevent a phenomenon 30 
refen-ed to as "creping". The method for prqaaring this 
type of silica is more fully described in US-A 4,344,800. 

in the present method, the adhesive composition is 
applied to at least one surfeice of tiie substrate during an 
injection molding operation. The surface(s) of the sub- 35 
strate to be poated defines a portion of the mold cavity. 

Method^ and equipment for injection molding com- 
positions tiiat are solids under ambient conditions and 
will flow when subjected to pressure with optional heat- 
ing, are sufficiently described in the literature that a 40 
detailed description in this specification will serve no 
useful purpose. A complete discussion of this subject is 
contained in the Encyclopedia of Polvmer Science and 
Engineering, edited by Herman Mark et al. and pub- 
lished by John Wiley and Sons. 4S 

In our method for coating rigid substrates with 
adhesive compositions, the surface to be coated serves 
as one portion of an enclosed mold cavity. 

During the first step of tiie mokiing process the 
perimeter of an open cavity mold, that serves as the so 
remaining portion of the enclosed mold cavity, is placed 
on or around the surface to be coated. The adhesive 
composition is retained within this enclosed cavity dur- 
ing the subsequent molding operation. The contours of 
the surfaces that constitute the open mold cavity are ss 
^ preferably planar. 

The second step of the molding operation com- 
, prises injecting the adhesive conposition into the 
enclosed mold cavity under sufficient pressure and with 
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heating as required to convert the composition to a flow- 
able material. The amount of composition is sufficient to 
completely fill the enclosed mold cavity. 

The gauge pressure used to inject the composition 
will depend at least in part on the viscosity of the com- 
position at the temperature of the molding operation. 
This pressure can range from 100 to 2000 PSI (0.69 to 
13.8 MPa) or higher, and is preferably from 1200 to 
1700 PSI (8.3 to 1 1.7 MPa.). When heating is required, 
the temperature of tiie composition is typically from 30 
to ISO^'C. 

The third step of the present method involves con- 
verting the adhesive composition to a non-flowable 
material. If the composition has been heated during the 
molding step, the layer of composition should be 
allowed to cool to the extent that it solidifies. 

The fourth step of the present method involves sep- 
arating the coated substrate with its bonded layer of 
adhesive from the open cavity mold that formed the 
remaining portion of the enclosed cavity during the 
molding step. This step of the process is facilitated by 
coating the surfaces of the open cavity mold prior to the 
molding step of the present method, witii a material that 
will not adhere to the adhesive composition arud that will 
not transfer to the surface of the adhesive layer during 
the molding operation. Suitable releasing materials 
include solid fluorinated polymers such as poly- 
tetrafluoroethylene, polyvinylidene fluoride andfluorosil- 
icone polymers. 

Separation of the adhesive-coated substrate from 
the remainder of the mold cavity is furtiier facilitated by 
exerting a positive pressure against the coated surface 
of tiie substrate. The pressure can be exerted tsy 
mechanical means such as a piston or ram or by a pres- 
surized gas such as air or nitrogen. 

> Achieving adequate bonding between the adhesive 
composition and the substrate may require applying a 
primer or coupling agent to the surface to be coated 
prior to the molding operation and/or the presence of an 
adhesion promoter in the adhesive composition. Com- 
pounds suitable for use as primers and adhesion pro- 
moters are discussed in a preceding section of this 
specification. 

If the adhesive composition is aosslinkable, the 
process conditions during the injection and molding 
steps are controlled to avoid significant crosslinking of 
the film-forming polymer(s) present in tiiis composition. 
The adhesive composition is crosstinked after the sur- 
face of the substrate containing the molded adhesive 
layer is placed in contact witfi a second subsfrate to 
form the laminates that represent a preferred end use 
application for products of the present invention. These 
laminates consist of two substrates that are bonded to 
one another by a layer of one of the present adhesive 
compositions. 

The following example describes a preferred sub- 
strate, adhesive composition and mokiing conditions. 
Unless othenwise specified, all parts and percentages in 
the examples are by weight and the reported viscosity 
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values were measured at 25°C. 

The substrate was a substantially rectangular block 
formed by sintering finely divided steel particles to form 
the unitary structure shown in Figures 1 -4 of the draw- 
ings. 5 

The block was 0.17 inch (0.43 cm) thick and con- 
sisted of an upper surface 1 and lower surface 2 con- 
nected by a planar side 3 and side 4 consisting of two 
planar sections 5 and 6 and a curved section 7. Side 3 
was 1 inch (2.5 cm) in length, the two planar sections of io 
side 4 were 0,75 inch (1.9 cm) in length, and the radius 
of curvature of the curved section 7 was 0.43 inch (1.1 
cm). Lower surface 2 measured 1.2 inches (3.0 cm) in 
length. The planar sections 5 and 6 of side 4 angled 
slightly toward one another in the direction of curved is 
section 7. with the result that dimension a was 0.99 inch 
(2.5 cm) and dimension b was 0.90 inch (2.3 cm). 

Sections 5, 6 and 7 of side 4 were beveled at an 
angle of 29 degrees. As a result of this beveling, the 
maximum length of upper surface 1 was 1.17 inch (3 20 
cm) and the maximum width of this surface was 0.855 
inch (2.2 cm). 

Upper surface 1 was coated with a primer composi- 
tion by spraying. The primer composition contained 4 
percent by weight of allyltrimethoxysilane, 1 percent by 25 
weight of tetrabutyl titanate and 95 percent by weight of 
heptane 

When the primer composition had dried the block 
was placed on a horizontal surface with the coated 
upper surface (1) facing upward. The open mold cavity. 30 
used to form a portion of the enclosed mold cavity into 
which the adhesive composition was subsequently 
injected, had a perimeter corresponding in contour to 
the perimeter the upper surface (1) of the block but with 
the maximum length and width 0.02 inch (0.5 mm) 35 
shorter than the corresponding dimensions of the upper 
surface jdnd a depth of 0.03 inch (0.76 mm). The sides 
of the open mold cavity originated from a planar surface 
that contained a passage for injection of material into 
the mold cavity and were substantially perpendicular 40 
with respect to this surface. The interior surfaces of the 
open mold cavity were coated with a layer of poly- 
tetrafluoroethylene as a release agent. 

The perimeter of the open mold cavity was placed 
on the coated surface of the block such that the longitu- 45 
dinal axes of the block and the open mold cavity were 
collinear. Sufficient pressure was exerted against the 
exposed lower surface (2) of the block to form a seal 
between the surface of the block and the perimeter of 
the open mold cavity, thereby retaining all of the adhe- so 
sive composition within the cavity during the subse- 
quent injection molding operation. This pressure was 
maintained during injection of the adhesive composi- 
tion. 

The curable organosiioxane adhesive composition ss 
was prepared by blending the following ingredients to 
homogeneity: 

72 parts of silica containing dimethyisiloxy, methyl- 



vinysiloxy and methylsiloxane groups on the sur- 
face of the particles, which were prepared from an 
alkyi silicate and the appropriate organosilicon 
compounds as treating agents using the method 
described in US-A 4.344.800; 
12 parts of a dimethylvinylsiloxy-terminated poly- 
dimethylsiloxane gum containing 0.142 mole per- 
cent of methylvinylsiloxane units and exhibiting a 
Williams plasticity of 150 mm; 
12 parts of a gum type dimethylvinylsiloxy-termi- 
nated dimethylsiloxane/methylvinylsiloxane copoly- 
mer corrtaining 0.5 mole percent of 
methylvinylsiloxane units and exhibiting a Williams 
plasticity of 159 mm; 

0.26 part of the monoallyl ether of glycerin; 

0.03 part of methyl[tris(1.1-dimethyl-2-propyny- 

loxy]silane; 

0. 14 part of a reaction product of hexachloroplatinic 
acid and sym-tetramethyldivinyldisiloxane that had 
been diluted with a liquid dimethyl vinylsiloxy termi- 
nated polydimethylsiloxcine in an amount sufficient 
to achieve a platinum content of 0.7 weight percent; 
0.5 part of 3-methacryloxypropyltrimethoxysiiane: 
0.5 part of 3-glycidoxypropyltrimethoxysilane; and 
1.9 parts of a liquid trimethylsiioxy-terminated 
polymethylhydrogensiloxane with a silicon-bonded 
hydrogen content of 1 .6 weight percent 

A quantity of this curable composition sufficient to 
completely fill the enclosed mold cavity was pumped 
into the cavity under a gauge pressure of 1600 PSl (1 1 
MPa). A jet of air under a gauge pressure of 75 PSl (0.5 
MPa) was then admitted to the cavity to separate the 
coated block from the remaining portion of the enclosed 
mold cavity. 

A second open mold cavity, with the same dimen- 
sions as the one used to apply the coating, was placed 
on the coated surface of the block in the same manner 
as the first cavity and sufficient pressure was applied 
against the layer of adhesive to flatten the sprue remain- 
ing from the molding operation into the body of the 
adhesive composition. A stream of air under a gauge 
pressure of 75 PSl (0.5 MPa) was then directed into the 
enclosed mold cavity to eject the coated block. 

After the blocks were stored for 24 hours, test sam- 
ples were prepared by pressing the coated surface of a 
block against a sheet of plate glass using a force of 1 00 
pounds (45 kg). The glass sheet containing the adhered 
block was then placed in an oven maintained at a tem- 
perature of 141 ''C. for one hour to cure the adhesive 
layer. 

After cooling to ambient temperature, one group of 
five samples (A) was tested for adhesion by securing a 
damp around the beveled edge of the block, securing 
the glass sheet in position and exerting sufficient tensile 
force on the damp to pull the block away from the glass 
plate. The force required to break this bond was 
recorded. 

A second group of five samples (B) were placed in 
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room temperature water for 24 hours before being 
tested. 

For comparative purposes, the same curable adhe- 
sive composition that had been molded onto the upper 
surface 1 of the blocks was prepared in the form of a s 
calendared sheet measuring 0.03 inch (0.76 mm) in 
thickness. Pieces, corresponding in contour to the 
upper surface (1) of the block, were cut from the sheet 
and applied to this surface together with an overlying 
release layer using manual pressure or a hand-held io 
roller. The blocks used for the comparative example 
were the same ones described in the preceding section 
of this example and depicted in Figures 1 to 4 of the 
accompanying drawings. 

After the layer of release material was removed, the is 
adhesive-coated side of the block was then placed 
against a sheet of glass, the adhesive was cured and 
adhesion of the block to the glass was evaluated as 
described above. 

the results of the adhesion test are recorded in the 20 
table. The comparative samples, tested prior to and fol- 
lowing water immersion, are referred to as C and D, 
respectively. 



Sample No. 


Force in Pounds (Kg) 


A 


451.4(204.9) 


B 


310.3 (140.9) 


C 


411.0 (186.6) 


D 


197.8 (89.8) 



The greater force required to separate blocks A and 
B, prepared tjsing the present method, from the glass 
relative to comparative samples C and D clearly demon- 
strate the Improved bonding is achieved by molding our 
adhesive coating onto the substrate rather than apply- 40 
Ing a pre-cut sheet of adhesive to the block as taught in 
the prior art 

Claims 

1. A method for tionding a layer of an adhesive com- 
position to a rigid substrate having an upper sur- 
face, said method comprising: 

1) forming an enclosed rrioid cavity from an so 
open cavity moid and said rigid substrate 
wherein said upper surface mates with said 
open cavity mold to form said enclosed cavity; 

2) injecting an adhesive composition which is 
non-flowing under ambient conditions Into said . ss 
enclosed mold cavity under a pressure and at a 
temperature sufficient to cause said composi- 
tion to flow and completely fill said enclosed . 
mokJ cavity and bond to said upper surface; 



3) converting the resultant layer of said compo- 
sition to a non-flowable material; and 

4) separating the substrate coated with said 
composition from said open cavity mold. 

2. A method according to claim 1 wherein said rigid 
subsfrate is formed from at least one metal or at 
least one organic polymer; said adhesive composi- 
tion comprises a film-forming polymer selected 
from organic polymers orpolyorganosiloxanes; said 
composition is injected into said enclosed mold 
cavity under a gauge pressure of from 100 to 2000 
PSI (0.69 - 13.8 MPa) and at a temperature of from 
ambient to 200*C.; and the substrate coated with 
said composition is separated from said open cavity 
mold by exerting a positive pressure against the 
coated upper surface of said substrate. 

3. A method according to claim 2 wherein said rigid 
substrate is formed from at least one metal; the sur- 
faces other than said substrate that constitute said 
mold cavity are planar and contain a coating of a 
non-transferable release agent; said composition is 
Injected into said mold cavity under a gauge pres- 
sure of from 1200 to 1700 PSI (8.3 to 11.7 MPa) 
and at a temperature of from 30 to ISO^'C; and said 
positive pressure Is exerted by a pressurized gas. 

4. A metiiod according to dalm 3 wherein said adhe- 
sive composition cures by a platinum catalyzed 
hydrosilation reaction and contains at least one 
adhesion-promoting additive; said adhesion-pro- 
moting additive and said primer composition com- 
prise a silane or a liquid polyorganoslloxane 
containing at least one hydrolyzabte group bonded 
to a silicon atom; and sakd release agent Is a fluor- 
ocarbon polymer or a fluorosilicone polymer. 

5. A coated subtstrate obtainable ksy the methods of 
claims 1 to 4. 
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